Abstract
(Rab1a, Rab2a, Rab4a, Rab5a, Rab6a, Rab7a, Rab8a, Rab9a, Rab11a) that are involved in 85 the endo-or exocytic pathways. Using specific siRNA to knock down each Rab protein, 86 we found that the micropinocytosis-associated Rab5a protein is required for RSV infection, 87 which confirmed and extended our previous iTRAQ data suggesting this role of Rab5a
88
(unpublished data). Additionally, RSV infection activated Rab5a, which is related to actin-89 mediated micropinocytosis of RSV, and recent studies showed that inhibition of Rab5a 90 results in decreased RSV titers [8] . In another study, depletion of Rab5a by siRNA resulted 91 in decreased RSV replication, but viral binding was not affected [9] . Together, these 
Results

147
Rab5a is essential for RSV production
148
Studies in this section interrogated the effect of Rab5a on RSV infection in airway 149 epithelial A549 cells. To this end, we depleted Rab1a, Rab2a, Rab4a, Rab5a, Rab6a, Rab7a,
150
Rab8a, Rab9a and Rab11a by treating the cells with specific siRNAs (or control siRNA) 151 for 24 h p.i., followed by infection with purified RSV A2 and incubation for another 36 h. 
165
RSV infection increases Rab5a expression
To investigate the induction of Rab5a by RSV in the infected cells, we measured total 167 Rab5a mRNA and protein by RT-qPCR and immunoblotting at various post-infection 168 times. It was observed that both Rab5a mRNA and Rab5a protein levels significantly 169 increased starting at 1 h p.i. (Fig. 1) , when compared with mock infection. These results
170
confirmed that RSV indeed induces Rab5a expression. particles and least co-localization among the three groups (Fig. 3A) . However, no 184 significant changes were observed in cells expressing EGFP-Rab5a. Together, these results
185
confirmed that the active form of Rab5a is in fact essential for RSV replication in vitro.
Rab5a depletion exaggerates epithelial antiviral defense to RSV
187
No mechanism for Rab5a-mediated enhancement of RSV growth has yet been reported.
188
To explore this mechanism, we evaluated the effect of Rab5a signaling on airway epithelial Fig. 5A & 5B). The immunofluorescence staining confirmed these data ( Fig. 5C & 5D ).
210
Overall, these results suggested that depletion of Rab5a increased IRF1 expression.
211
To confirm the important role of IRF1 in RSV-induced IFN-λ production in epithelial cells, 
228
Moreover, the addition of a JAK1 or STAT1 inhibitor abrogated the ability of siRab5a to 229 suppress RSV infection (Fig. 7D ). These results demonstrate that IFN-λ-induced JAK-230 STAT1 signaling accounts for the effect of IFN-λ on siRab5a-mediated inhibition of RSV. studies, RSV infection activated not only Rab5a (Fig. 2) , but also EGFR (unpublished data). University, were enrolled in this study. Nasopharyngeal aspirates (NPAs) were 328 prospectively collected from all subjects within the first day after hospital admission.
329
Immunofluorescence assays were performed to detect the presence of RSV, adenovirus, 
Nasopharyngeal aspirate analysis
336
NPAs were collected and analyzed as previously described [63] . In brief, they were 
Reagents, antibodies and plasmids
343
The primary antibodies used in this study include a goat polyclonal antibody to RSV, 344 purchased from Millipore, and rabbit Rab (Rab1a, Rab2a, Rab4a, Rab5a, Rab6a, Rab7a, 
Virus titration
363
At indicated times, the infected cell media supernatants were collected, and the cells were 364 scraped into the cell culture medium and vortexed three times with glass beads, followed 365 by centrifugation at 1000 rpm for 5 min. RSV titration was performed by plaque assay on and NIS software was used to draw the area of the syncytia. Image J (NIH) was used to 432 confirm the syncytial area. Syncytia were counted when they were RSV-positive.
433
Measurement of IFN
434
Human-specific enzyme-linked immunosorbent assay (ELISA) kits were used to measure 435 IFN-α, IFN-β and IFN-λ levels in culture supernatants (BD, USA).
436
Statistical analysis
437
Data analysis were performed using SPSS 19.0 software. One-way analysis of variance
438
(ANOVA) was used to detect the significance of the difference among groups. Unpaired
439
Student's t-test was used to detect the significance between two groups. P value of < 0.05 440 was considered significant.
441
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